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SYNOPSIS 
This Bulletin reports the results of work conducted in 1925 
a t  the Main Station Farm, College Station, Texas, to determine 
the effect of spacing and of time of thinning on the yield, 
growth, and fruiting characteristics of cotton, and may be 
regarded as  a companion to Bulletin 340, "The Effect of 
Spacing on the Yield of Cotton." 
Late thinning in this test, had the effect of stunting the 
cotton plants, in general causing them to produce fewer 
branches, particularly vegetative branches, shorter vegetative 
and fruiting branches, to produce their first branches higher 
from the ground, and to have smaller plants both in height 
and diameter, than plants thinned a t  the normal or usual time 
of thinning. In  short, late thinning, in this experiment, either 
prevented or retarded the development of both vegetative and 
fruiting branches, as  compared with normal thinning. 
Cotton thinned a t  the usual, or normal time, produced blooms 
and open bolls earlier and also produced an  earlier crop and 
larger yields than the late-thinned cotton. The close and 
medium spacings, from 9 to 18 inches, produced the earliest 
crop. In general, the size of bolls increased as  the distance 
between plants was increased. 
These results show there were no advantages gained by late 
thinning. If, however, cotton must be thinned late through 
uncontrollable circumstances, the results indicate tha t  i t  would 
be better to leave more plants to the row than is normally the 
practice. More stunted plants can be left on an  acre without 
crowding than can plants which grow normally. These results 
are in agreement with those reported in Bulletin 340 of this 
Station. 
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BULLETIN NO. 360 JUNE, 1927 
THE EFFECT OF SPACING AND TIME OF THINNING ON THE 
YIELD, GROWTH, AND FRUITING CHARACTERISTICS OF 
THE COTTON PLANT IN 1925 
The work reported in this Bulletin was conducted to obtain more 
information on the effect of spacing and of time of, thinning on the 
growth and _fruiting characteristics of the cotton plant and the rela- 
tion of these characters to yield. 
Experiments on the spacing of cotton have been coilducted by the 
experiment stations in  the cotton-growing states from about the time of 
their establishment. The effect of spacing on yield of cotton has been 
pretty thoroughly worked out and the consensus of opinion seems to be 
that medium to close spacing, 6 to 21 inches, gives the best results, the 
optimum spacing being dependent upon the soil and climatic condi- 
tions and also upon the variety of cotton grown. A more recent in- 
novation has been that of a combination of late thinning a.nd close 
spacing known as "single-stalk" cotton culture. Certain worlcers seen1 
to have obtained results which support this method, while many other 
investigators, worlting on this phase of cotton culture, have found no 
advantage in this method. 
REVIEW OF LITERATURE 
I n  1911, Cook of the United States Department of Agriculture pub- 
lished a paper ( 1 2 )  on dimorphic branches in tropical crop plants. He 
states: "Definite dimorphism of branches exists i n  a t  least five im- 
portant tropical plants-cotton, coffee, cacao, the Central American 
rubber tree (Castilla), and the banana. Each normal plant produces 
two kinds of branches, with regular differences of form and function. 
"The factor of branch dimorphism must be taken into account in the 
scientific study of the structure and habits of all these plants, as well 
as in the breeding and adaptation of varieties. Systems of cultivation 
and pruning must be planned with reference to the habit of branching." 
Later, in 1912, Cook (14) advancecl the theory that the vegetative 
branches of cotton could be restricted by crowding the plants in  the 
row during early growth. He states: "If the plants are thinned too 
early, so that the lower joints are exposed before there is enough foli- 
age to lteep them shaded, the vegetative branches are likely to be put 
forth a t  each joint and even from the axils of the cotyledons or seed 
leaves. But if the plants are allowed to stand closer together or are 
thinned gradually they may not produce any vegetative branches." 
I n  discussing the advantages to be gained from late thinning, Cook 
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(15) states: "The essential feature of the new system is late or more 
graclual thinning. This malies it possible to  leave more plants in the 
TOTVS than  is  now customary, and yet injurious crowcling is a~-oided 
througli suppression of the vegetative branches. 
"The control or suppression of the vegetative brauches also permit!: 
an  earlier development of fruit ing brailclies and leads to the prodhc- 
tion of an earlier crop. I n  regions where the period of crop procluc- 
tion is limited, either by short seasons or by the presence of the boll 
weevil, increased earliness is a means of securing larger yielcls." 
Cook (16, 17, 18, 20) gives atltlitiollal iliscossion of this new system. 
I n  perfecting this new system of cotton culture which Cook (19) now 
calls "single-stalk cotton culture,)' he states: "By talting account of 
the specializecl habits of branching, i t  is possible to esercise a much 
more effective coiitrol of the clereloprnent of the plants, so as to secure 
earlier crops, larger yielcls, and greater protection against injury by the 
boll weevil." 
Hastings (24) working a t  San Antonio, Texas, obtainecl no differ- 
ences in  yielcl from cotton in  varying widths of rows where the number 
of plants per acre remained the same and where part  were thinnecl 
early and part late. H e  attributes the lack of difference in yield to the 
extreme boll weevil infestation. 
Xeade (28), also working a t  San LZntonio, Tesas, comparecl normal- 
thinnecl Acala cotton spaced two feet apart in the row ~ v i t h  late-thinned 
Acala cotton spacecl six to eight inches apart  i n  the row. The close- 
spacecl late-thin-uecl cotton gave better results than wicle-spacecl norn~al-  
thinned cotton. These results are shown in  the I'olloming table : 
Characters Studied 
Meacle obtainecl similar results i n  a test where he usecl alternating 
four-row blocks, but the clifference in yielcl ohtaineil from the use of the 
two methods was not as great as in single alternate rows. Since there 
was less clifference in yield of the two metl~otls when four-row blocks 
mere usecl, i t  ~voulcl appear tha t  some factor other than time ancl rate 
of thinning was involved. It is probable tha t  where rows of close- 
spacecl plants are acljacent to rows of ~vicle-spacecl plants, the plants 
on the close-spacecl rows utilizecl plant-food material and moisture from 
the wide-spaced rows; hence, the plants on the clo$e-spacecl rows gave 
the larger yielcl. This influence is called "borcler effect." 111 other 
Average number vegetative branches per 25 plants . . . . .  
40-day bloom count per row. . . . . . . . . . . . . . . . . . . . . . . . .  
Number bolls matured per row.. . . . . . . . . . . . . . . . . . . . . .  
Weight of 5-lock bolls in grams., . . . . . . . . . . . . . . . . . . . . .  
Yield per acre, pounds seed cotton.. . . . . . . . . . . . . . . . . . .  
.48 to .56 
23,189 
2,108 
5.64 
1,071 
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tests where early- ancl late-thinned plants n7ere spaced alilce, no cliffer- 
ences i a  yielcl were securecl. These results further iilclicate that  the 
higher yield of the close-spacecl late-thinned cottoil reported above 
were partly clue to differences i n  spacing and partly to  borcler effect. 
Letteer (23, 2 6 ) ,  also working a t  San Antonio, founcl that  the mide- 
spacecl early-thinnecl plants yielcled better tllail the late-thinned close- 
spacecl plants. H e  attributes this difference to the aclverse climatic 
conditions of the t ~ v o  years, although he states the yields in 1917 were 
~ctory.  
San Antonio in  the pears 1914, 1915, 1916, 1917, late-thinned 
:paced cotton gave larger yielcls in only one year out of the four, 
n this year only part of the tests gare these results. Since the 
work in  this year, 1915, is open, to serious criticism of having several 
variables involred, there seems to be little evidence that  late-tl~innecl 
close-spaced cotton gives better yields in  the locality i n  which the tests 
were conducted. 
*rett (21) and Hester ( 2 3 )  a t  the North Louisiana Station found 
arly thinning as usually practiced gave better results than single- 
cotton culture. 
; ~ ? i e s  (1, 2 )  gives results from a test comparing late- aiicl early- 
thinllecl cotton in 6- and 12-inch spacings in  Arkansas. The yielcls are 
given ill pouncls of seecl cotton per acre. Each year the highest yield 
was q a d e  by the early-thinned cotton, which also gare the most cotton 
a t  the first picliing. 
Spacing 
Time of Yield, Yield, 1 Thinning 1 1917 1 1918 / Average 
6-Inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Late 
6-inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Early 
12-inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Late 
12-inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Early 
~lIcClellancl (2'7) reports several years' work i n  Georgia, comparing 
early- and late-tliinnecl cotton. However, i n  each case about twice as 
many plants were left ill the late-thinnecl plats as i n  the early-thinned 
ones. His results are as follows: 
Pounds of Seed Cotton Per Acre. 
Year..  . . . . . . . . . . . . . . .  
Variety. . . . . . . . . . . . .  
Early chopping. . . . . .  
Late chopping. . . . . . .  
Durango / Sunbeam Lewis 
No.  63 
1918 1 u n e m  1 Average 
Blair (6 ) ,  in Arizona, colnpared upland cotton with Pima anci P u m a  
varieties. H e  conclucleel that  the varieties of upland cotton showed a 
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gain in yield from lute thinning, while Yuma and Pima varieties showed 
a loss from this practice. 
Cardon (11) reports experiments. with the "single-stalk cotton cul- 
ture" in  Louisiana, Arkansas, and h'orth Carolina, carried on by farm- 
ers in various localities. Nearly all of the farmers reported slight in- 
creases in yield due to late thinning and close spacing. Three out of 
nine in Louisiana obtained results in favor of early, or normal thin- 
ning. I n  all cases the gain mas negligible. This mork is open to the 
serious criticism that two variables, rate and time of thinning, are in- 
volved. The difference in yield might have been due to difference~ in 
the rate of spacing. The early-thinned plants were left 18 to 30 inches 
apart in  the row and the late-thinned ones 6 to 10 inches. 
Ayres (4) a t  the Delta Branch Station in r\lississippi compared early- 
and late-thinned cotton of the same spacing. Tlie early-thinned cotton 
outyieldecl the late-thinned by 32.4 per cent in the total crop and 89 
per cent a t  the first picking. 
Brown (9), in summarizing work conducted in illississippi from 1916 
to 1919, inclusive, found no evidence indicating greater productiveness 
of late-thinnecl as compared with early-thinned cotton of the same spac- 
ing, and arrived at  the following conclusions: "Since there seems to 
be no experimental evidence to shom that increased yields are to be 
secured through delayed thinning and since there is evidence from 
three different experiment stations to shom that late thinning most fre- 
quently results in lower yields, it seems that the Single-Stalk Nethod 
of Cotton Culture is of very doubtful value. We believe that cotton 
plants should be thinned as early as it is safe to clo so-that is, as so011 
as the danger of losing a stand from cold weather, damping off fungi, 
etc., has passed, and before the plants are stunted by undue crowding." 
Hall and Armstrong (22) report mork at Florence, South Carolina, 
comparing early and delayed thinning in 1923 and 1924. The plants 
were spaced 12 inches apart in the row and the late thinning mas done 
at  the appearance of the first squares. Their results are givc 
pounds of seed cotton per acre. 
Yield, Yield, / 1 I 1 l A ;  
Early thinning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 
Late thinning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-L ago 
'ield 
From these results, they conclude that i t  is not profitable to dt 
thinning much beyond the stage at which cotton is regularly choppec 
Reynolds (29) in  Texas has reported the results of esperiments on 
the spacing of cotton conducted at Angleton, Beeville, Chillicothe, and 
College Station, Texas, over a period of nine years from 1916 to 1924, 
inclusive. I n  these experiments, normal and late-thinning mere com- 
pared in 12 rates of thinning rarying from 3 to 36 inches in three-inch 
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intervals. The results secured from this rather exhaustive study show 
in general that normal thinning produced larger yields than late or 
r l ~ f  erred thining. 
OBJECT OF EXPERIMENT 
The present work was undertaken to obtain more evidence as to the 
effect of time of thinning on cotton plants spaced the same distance 
apart in the row in relation to vegetative growth and fruiting charac- 
teristics, as well as to the yield. Accordingly, a study of the follow- 
ing characters in cotton plants was made, using in the experiment, 
twelve different spacings in which norma,l and late thinning were in- 
volved : 
Vegetative growth 
1. Height of plant 
2. Number of nodes in plant 
3. Diameter of stalk 
4. Number and length of vegetative and fruiting branches 
5 .  Height of first branch from the ground 
Fruiting characteristics 
1. Daily bloom count 
2. Date of first open boll 
3. Number and size of bolls 
4. Amount of shedding 
5. Earliness 
Yield a=d character of lint 
PLAN OF EXPERIMENT 
The work reported in this Bulletin Inas conducted in 1925. Two 
acres on the Main Station farm at College Station, Texas, were devoted 
to this experiment. The soil, Lufkin fine sandy loam, was fertilized 
with a mixture of 200 pounds of 16 per cent acid phosphate and 100 
pounds of cottonseed meal to the acre. 
Twelve spacings were used i n  which the plants were left 3, 6, 9, 12, 
15, 18, 21, 24, 27, 30, 33, and 36 inches apart in the row. Each 
appeared six times in both the normal- and the late-thinned plats. 
Each plat consisted of three %foot rows 64 feet long. The center row 
mas the test row and the outside rows v7ere used as guard or border 
rows. Several feet were left on each end of the row as border spaces 
to eliminate border effect, which vas noticable in most cases. This 
cotton was planted on Nay 1, 1925. 
DEFINITIONS OF TERMS 
Thinning 
The cotton plants were thinned by pulling up the plants by hand. 
h plaster lath marked off at  the proper distances was used in thinning 
the plants to the stand desired. 
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Normal Thinning: The term ilornlal tl~iallillg as usecl in  this Bulletin 
has, reference to cotton thinned a t  the usual chopping time as prac- 
ticed by most farmers i n  the thinning of their cotton, which usually is 
dolie when the plants hare four to six leaves. 
Late Thinning: I n  this series of plats thinning was delayed until the 
plants were about s is  inches high and squares were forming, which was 
28 (lays later than the thinning of the iiormal-thinnetl cotton. 
The plats to be thinned a t  the ~iormal  time received their preliminary 
I thinning on Rlay IS. T v o  plants were left to the hill in the ~vider 
spacings, nrhile in  the 3-, 6-, ancl %inch spacings a few more plants 
than were required for a perfect stand were left. This was done to 
take care of any loss of plants through clyiilg mlcl a t  the same time to 
prevent the effects of late thinning. The final thinning on these plats 
was given on June  3. 11 consicler~.ble 11uml)er of plants had died, 
especially in  the closer-spaced ro~vs, clue to the ullusually dry weather. 
The late-thinned plats were thinnecl to the required stancl a t  the 
first thinning on June  16. The three-inch-s1,acecl rows requirecl rery 
little thinning, as niaily of the plants hacl died previously to thinning. 
Consequently, there could be I-ery little effect from late, or deferred, 
thinning in  the plats of this spacing. 
The stalicl was not as ulliforni as nras desired, since a feu. plants 
continued to emerge for several veeks. At the final thinning a num- 
ber of rery small plants ~vhich mere al~parently only a few clays old 
were pulled. This late enlerpence of many plants, tog-ether 1vit11 the 
cleath of many others, partly acco~ults for some of the cliscrepancies ill 
the stand obtainecl as sho~vh hj- the count of plants talien on September 
1 6  after five pickings had l ~ e e ~ l  made. The cliscrepancies were in  no 
case great ancl i t  Tvas thought better not to regroup the plats, as no 
changes nroulcl be made in  the plats spaced less than 18 inches, ancl the 
changes in the plats spaced Inore than 18 inches were not significant. 
Most of the cliscrepallcies occurred i n  the 30-, 33-, alicl 36-inch spac- 
ings, where one or two plallts ~vould make considerable differences in 
stancl. 
Seed Used 
The cotton seecl used in this test v7as home-grown seecl of the Startes 
v a r i e t ~ ~ ,  Texas Station S o .  $000, a strain of TJonc Star, originated a t  
this Station. I t  is a high-yieltling strain, well adapted to this locality. 
The  seed was cullecl mass-selectecl stock seed and was very uniform. 
SEASONAL CONDITIONS 
The crop season of 1925, mas abnormally clry. The daily precipita- 
tion is shown in  Tahle 1. The year 1924 hacl also been very dry and 
there was little reserve moisture in  the soil available i n  1925. The crop 
was startecl on tlie showers cluring the latter part of April ancl prac- 
tically the entire first crop of cotton was inacle from the rain of 1.44 
inches on J u n e  20 and the rain of .43 illcll on July '10. May ancl the 
SPACING AND T I M E  O F  THINNING O F  THE COTTON PLANT IN  1925 11 
first half of June  were very dry ancl the cotton sufferecl considerably, 
grew very little, and, before the rain of Jmie  20 came, the plants wilted 
(luring the middle of the day. The rain of August 26 and the rains 
in September caused renewed growth of the plants nnd ,  consequently, 
a top crop was set, many of the bolls setting after the middle of Sep- 
temher. The excessive rains in  Octoljer mere too late to be of benefit 
to the cotton crop. The abnormal groving season should be borne in 
---'-A" when one examines the results securecl i n  this test. 
Table 1  
- 
Tot 
111 
.-Daily Precipitation in Inches at Main Station Farm, College Station, Texas, 1925. 
plant measurements were talcen on the test rows. A section of 
7secutire plants, 11-hich appeared to 11e representative of the row 
?Thole, was selected for thew n~easnrerllents. I n  the wider spac- 
his inclucled the nlajoritp of the plants, 11-hile in  the case of the 
L l f l a c L  spacings only a small proportion  as representecl. It is believed 
tha t  the measuremel~ts mere representative for each test row. 
All nleasurenlents escept those on height of stall< n-ere taken from 
September 1 to September 16. The height of the stall< a t  the first pick- 
ing was talcen on .\llpust 8, and the height a t  the last picking on Jan -  
nary 9, 1926. .I11 measurements were made in centimeters. 
a1 for the year, 31.47 inches. 
DATA ON VEGETATIVE GROWTH 
Feh. 
0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T '  
. . . . .  
. . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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.40 
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.17 
0 . 6 2  
Mar. 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  
.O3 
.14 
.14 
.02 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . .  
.05 
0 .38  
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. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . . . . . . .  
. . . . . . . . . .  
a1 . . . . . . . .  
'ace. 
Jan. 
. . . . . . . . . . . . . . . . . . . . . . . . .  
T* 
T 
.07 
.7.5 
.15 
.15 
.19 
.17 
.17 
.04 
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
T 
. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
.03 
1 .72  
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. . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  
T 
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  
T 
.or 
T 
,051 
.30 
.25 
6 1  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
1.95 
May 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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.02 
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. . . . . . .  
. . . . .  
0.02 
June 
. . . . . . . . . . . . . . .  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.01 
.02 
.0% 
T 
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. . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  
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Dec. 
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. . . . .  
. . . . .  
. . . . .  
. 04  
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.26  
.44 
.07 
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.02 
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. . " .  
.09  
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July 
------------ 
.05 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.43  
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. . . . . . . . . .  
. l l  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
:::;: 
.)2 
------------ 
1 . 1 2  
Oct. 
.32 
. . . . . . . . . .  
.02 
3 . 2 0  
3 .19  
1 . 3 6  
.56 
.47 
.03 
.57 
.38 
.50 
. .  
:gc, 
. 16  
3 . 0 2 1 1 . 6 2  
Nov. 
.01 
.28 
.72 
1 .95  
.31 
1 . 1 3  
. . . . . : . . . .  
.50 
. . . . . . . . . .  
. . . . .  
. . . . . . . . . .  
. . . . .  
. . . . .  
:6i 
.27 
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . .  
.04 
: :  ::: 
. . . . . . . . . .  
5 . 8 2  
Aug. 
.11  
.10 
.19 
.07 
.18 
0 
1 . 8 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. , . . . . . .  
. . . . .  
. . . . . . . . . .  
2 . 5 4  
Sept. 
.06 
. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . .  
. . . . . . . . . . . . . . .  
.74 
.58 
. . . . .  
. . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . .  
.87 
.12 
. . . . .  
,6i 
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I n  each case the average for the 20 plants on each test row was 
secured and the average of the six repetitions was secured for each of 
the 24 tests, each average representing the measurements of 120 plants. 
I n  measuring the branches, averages were talien of the 20 plants as a 
group and not as individuals. Thus the total number of branches on 
the 20 plants was divided into the total length of all the branches on 
the 20 plants to get the average length. I n  this may all the plants 
on a row were treated as a group and not individually, as this was 
thought to be a better way of visualizing the actual conclitions within 
the romT. 
Number of Nodes 
The increase in  the number of nodes above ground seemed to keep 
pace pretty closely with the increase in the spacing of the plants in 
both the normal- and late-thinned cotton, the plants of the wider- 
spaced cotton having a larger number of' nodes. (Table 2.) There 
was greater variation, however, in the late-thinned than in the nor- 
mal-thinned cotton. These differences appear to be of little significance. 
. Diameter of Stalk 
Table 2.-The effect of spacing and time of thinning on the number of nodes. 
Apparently there is a high correlation between the diameter o 
stalk and the spacing, the vider spacing giving plants with stal 
5 greater diameter, as shovn in Table 3. A comparison of the no: 
and late-thinned cotton shows that the former had larger stalks ti bllG 
12-inch and wider-spaced cotton, while the latter had larger stalks in 
the 3-, 6-, and 9-inch spacings. The difference in favor of the late- 
thinned cotton in these closer spacings is small and is probably of little 
significance. 
f the 
ks of 
rmal- 
n +hn 
Spacing,Inches 
Normal . . . . . . . . . .  
Late . . . . . . . . . . . . .  
Table 3.-The effect of spacing and time of thinning on the diameter of the stalk, mea 
ments In centimeters. 
3 
---- 
11.7 
13.0 
6 
13.8 
14.6 
Branches 
The branches of the cotton plant are usually classified as fr~,,,,, 
and vegetative branches. The fruiting branches bear the fruit directly 
1.5 
16.5 
16.1 
24 
18.1 
17.1 
9 
14.7 
1 4 . 9  
18 
16.7 
17.2 
Spacing, Inches 
Normal. . . . . . . . . . 
Late. . . . . . . . . . . . 
18.6 
27 
18.4 
1 7 . 4  
12 
- 
16.3 
16.2 
21 
17.9 
17.7 
33 
- - 
.830 
.720 
12 
- 
.625 
.592 
27 
- 
.814 
,691 
30 
- 
.837 
.703 
3 
- 
,395 
.412 
30 
18.7 
18.2 
33 
18.8 
17.8 
24 
-- 
.764 
.683 
I 
15 
.674 
.610 
6 
- 
,491 
.508 
9 
- 
.538 
,552 
18 
- 
,709 
,666 
21 
- 
.739 
,659 
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on the branch while the vegetative branches bear the fruit on sub- 
branches, which may be short or long, depending on the variety and 
growing conditions. 
At the time the plants were n~eaenrecl i t  was found that a number 
of the branches were devoicl of fruit or sub-branches or even leaves in 
many cases. These were often merely stubs and it was impossible to 
determine whether they mere vegetative or fruiting branches. The 
illajority were probably fruiting branches but it would not be a fair 
criterion of the proportion of the vegetative and fruiting branches to 
include these doubtful branches uncler either of these, two classifica- 
tions. If these branches .were disregarded it mrould mean the elimina- 
tion of a majority of the branches on many of the plants. It was 
thought best to include these branches under the classification of 
"doubtful branches." Only the branches on the main stalk are in- 
cluded in the measurements and they were measured to the nearest 
half centimeter in length. 
Number of Branches: The total number of branches, and the number 
of vegetative, fruiting, and doubtful branches are given in Table 4. 
There is a positive correlation between the total number of branches 
and the rate of thinning, the same holding true for the ?umber of 
vegetative and of fruiting branches. Spacing produced less variation 
in the number of doubtful branches than in the number of vegetative 
or of fruiting branches. I n  the 3-, 6-, and %inch spacings the majority 
of branches were classed as doubtful. 
' Table 4.-The effect of spacing and of time of t.hinning on the number of branches per plant. 
Spacing 
I Inches 
Number of Branches Per Plant 
Vegetative Fruiting Doubtful 
Total Branches Branches Branches 
N o r m  Late 1 Normal 1 Lpte ' 1 No-a1 1 Lpte 
Thinned Thinned Thinned Thinned Thinned Thinned 
- -
1 The late-thinned cotton had more branches than the normal-thinned 
1 cotton, from the 3- to the 9-inch spacing, inclusive. The number of 
vegetative branches, however, is approximately the same in each case. 
From the 12-inch to the 36-inch spacing the normal-thinned cotton 
has more branches than the late-thinned cotton. This is strikingly 
iloticeable in the case of vegetative branches. 
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Length of Branches: The data on length of branches are given i n  
Table 5. As a whole, the TI-ider spacings had longer branches than the 
narrower spacings ancl the normal-thinned plants had longer branches 
than the late-thinned plants. The rariatioii in the length of the vege- 
tative branches is probably clue to the small number present. 
Table 5.-The effect of spacing and of time of thinning on the  length of branches. 
I Length of Branches in Centimeters 
Table 6.-Effect of spacing and of time of thinning on the  height of first branch from 
surface of ground. 
Spacing, Inches 
, 
-- 
3  . . . . . . . . . . . . . . . . . .  
6 . . . . . . . . . . . . . . . . . .  
9 . . . . . . . . . . . . . . . . . .  
12 . . . . . . . . . . . . . . . . . .  
15 . . . . . . . . . . . . . . . . . . .  
18 . . . . . . . . . . . . . . . . . .  
21 . .  . . . . . . . . . . . . . . . .  
24 . . . . . . . . . . . . . . . . . .  
27 . . . . . . . . . . . . . . . . . .  
30 . . . . . . . . . . . . . . . . . .  
33 . . . . . . . . . . . . . . . . . .  
36 . . . . . . . . . . . . . . . . . .  
Spacing, 
Inches 
I Height from Ground of 
Height of First Branch from the Ground: There was considerable 
variation in the arerage height of the first branch from the ground, as 
shown in Table 6. However, the data show quite conclusively that the 
closer-spaced plants bear the first brancll a greater distance from the 
grouncl than the wider-spaced plants. This holds true both for the 
normal and the late thinnings. 
First Branch 
of Any Kind 
Normal Late 
Thinned/ Thinned --1 First Vegetative ( Branch 
Doubtful Branches Vegetative Branches 
First Fruiting 
Branch 
Fruiting Branches 
Normal 
Thinned 
Cm. 
1.7 
? .4  2.9 
3 . 3  
3 . 9  
4 . 3  
. 4 . 5  
4 .7  
5.1 
5.7 
5.4 
5 . 5  
Normal 
Thinned 
-- 
Cm. 
0 . 0  
7 . 6  
10.6 
10.5 
14.7 
12.9 
12.0 
13.3 
16.1 
15.4 
15.3 
16.6 
Normal Late 
Thinned1 Thinned/ 
Normal 
Thinned 
Cm. 
1.7 
2 . 5  
3 .O 
3.8 
4.5 
5 .O 
5.8 
6.1 (i .9 
7 . 3  
6 . 8  
7 . 6  
Late 
Thinned 
Cm. 1 . 7  
2 . 3  
2.7 
2 .9 
2.7 
3 .O 
3 . 4  
3 . 4  
3 . 3  
3 . 8  
3 . 6  
4.7 
Late 
Thinned 
-- 
Cm. 
9 .O / 5  
12.2 
9 .B 
9 . 1  
12.7 
14.1 
11.7 
10.9 
14.1 
14.3 
14.9 
, 
First Doubtful 
Branch 
Normal Late 
Thinned] Thinned 
- 
Late 
Thinned 
A--- 
Cm. 
.4 
2 . 8  
3 . 3  
3 .6 
4 .O 
4.1 
4 . 4  
4 .6 
4 .7  
5 . 1  
4 .8  
5 .X 
Cm. 
11 .8 
11 .o 
10.3 
9 .7  
8 . 1  
8 . 2  
7 .9  
8 . 3  
7 .4  
7 . 4  
8 . 2  
8 . 8  
Cm. 
12.5 
12.2 
10.3 
10 .o 
8  .7 
!j . .5 
8  .7 
!f .7 
9 .2  
8 . 8  
8 ,:3 
8 . 4  
Cm. Cm. 
. . . . . . . . . . . . . . . .  
9 . 8  11.1 
8  8.5  
12.9 12.2 
/ .5 8 . R  
9 . 0  10 .8  
10.2 7 .7  
9 .2  . 9 .2  
8 . 5  10.1 , 
3 0 . 6  
5 )  2 10 .:5 
3 .  9.1 
Cm. Cm. 
14.7 1 17.3 / 
14.8 1.5.8 
The average height of the first vegetative branch from the grouncl 
was quite variable and might 11are heen due to the small number 
present. I n  the case of the height of the first fruiting branches there 
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TF-as little clifference in any of the spacings i11 the plats thinned a t  the  
normal time. I n  the late-thinned cotton, the 3- ancl 6-inch spacings 
lrore their first fruit ing I~ranches farther from the  gro1111d than  the  
wider-spaced cotton. This differblce is  apparently significant. The  
first cloubtful branch seenlecl to l)e a t  a height from the grouncl inter- 
mecliate hetween the first fruit ing branch and the first branch of any 
kind. 
Height of Stalk 
At First Picking: Table 7 gives data on the height of stalk a t  the 
first picking. There was consiclera1,le difference i n  the height of the 
stalk in the various spacings and also in the normal ant1 late tllinniugs. 
There was a progressire increase in  height of plants as the distance be- 
tn-een the plants increxsetl, ~vhicll was, however, not so marked in  the 
late-tln'nnetl cotton, there being little difference in  the spacinps wider 
than 18 inches. However, in the aorn~al-thinned cotton the illcrease was 
rather regular throughout. 
Table 7.-The effect of spacing and time of thinning on the  height of stalk a t  first picking, 
measurements in centimeters. 
The late-thinnecl cotton was some~vhat aller than  the normal-thinned 
cotton in  the 3- and G-inch spacings, hut  the latter mas considerably 
taller in all the other spacings, the clifference ill some cases amounting 
to 50 per cent. 
Table 8.-The effect of spacing and time of thinning.on the  height of stalk a t  last picking. 
Measurements In cent~meters. 
30 
31.7 
22.9 
At Last Picking: Table 8 reports data on heigllt of stalk a t  Inst 
picking. As in  the height of the stallr a t  the first picking, the height 
of the stallr a t  the last picking increasetl as the distance hetn-een the 
plants increased. Ho~vever, the plsnts made considerable gro11-tb be- 
tween the first and the last pickings. The late-thinned cotton p e w  
more in proportion to the height a t  the time of the first picking than 
(lid the normal-thinncc11 cotton. This seems to indicate tha t  the late 
thinning stunted the plants to a certain extent ancl they (lid not recover 
until the rains l~egan late in the season. They never reached the height 
of the normal-thinned cottoil except in the 3-, G-, and 9-inch spacings, 
where the late-thinnecl plants already had the aclrantnge. 
Spacing, Inches 
Normal . . . . . . . . . .  
Late . . . . . . . . . . . . .  
J I 
33 
30.8 
22.9 
3 
14.6 
16.3 
12 
_ _ - _ _ _ I _ _ - -  
24.8 
20.7 
6 
17.7 
19.1 
36 
47 .I? 
41.3 
36 
33.2 
22.9 
1'5 
26.2 
20.5 
9 
21.4 
19.7 
33 
42.9 
35.1) 
27 
31.8 
21.1) 
18 
27.7 
21.4 
Spacing,Inches 
- -  
Normal. . . . . . . . . . 
Late . . . . . . . . . . . . .  
21 
F9.7 
21.3 
30 
__ppp-p- 
42.0 
37.5 
3 
21.9 
25.5 
24 
29.2 
22.4 
27 
43.4 
36.8 
18 
36.8 
35.1 
6 
26.4 
26.1 
12 
33.6 
33.1 
9 
31.2 
31.5 
15 
37 .6  
33.2 
21 
39 .4  
35.7 
24 
39.2 
36.2 
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FRUITING CHARACTERISTICS 
Date of First Bloom 
The first bloom opened 011 June 18. The number of days after June 
17 that .the first bloom opened on each test row was taken as the date 
of first bloom for that row. Table 9 shows the average number of days 
after June 17 that the first bloom opened for each rate of thinning. 
The spacings showed little uniformity in the date of the first bloom 
with the exception of the late thinning, where the spacings from three 
to nine inches seemed to bloom a little earlier than the wider spac 
A comparison of the normal and late thinnings shows that the 
mal-thinned cotton bloomed earlier in almost every case than the 
thinned cotton. 
Daily Bloom Count 
Table 9.-The effect of spacing and time of thinning on the date of first bloom. Measured 
In days from June 17. 
The blooms were counted daily on all the test rows from the date of 
the first bloom, which occurred on June 18, until September 18, a 
period of 93 consecutive days. The counts were made in the morning 
after the blooms had opened but before they had become pink in color. 
The daily bloom counts are given in graphic form in Figures 1 to 
13, inclusive. The average cumulative bloom counts on the test rows 
by periods are given in Table 10. It is noticeable that the closer 
spacings gave a larger bloom count than the wider spacings. I n  gen- 
eral, the number of blooms decreased as the distance between the plants 
increased, and in  the late thinning there were no exceptions to this. 
Table 10.-The effect of spacing and of time of thinning on the number of blooms produced 
dur~ng  d~fferent periods. 
.I Number of Blooms Produced from June 18 to 
Spacing, 
Inches 
36 
7.0 
8 . 0  
Spacing, Inches 
Normal . . . . . . . . . .  
Late . . . . . . . . . . . . .  
July 1 
Normal Late 
Thinned Thinned 
33 
5.1 
7.1 
24 
6.: .. 
6 
- 
6 .0  
6 .6  
12 
5 . 3  
7.3 
3 
4 . 8  
6 .0  
July 16 August 16 
-- 
Normal I Late I Normal I Late I Thinned Thinned Thinned Thinned -- -
18 
6 .1  
6 . 8  
9 
6 .6  
G . l  
15 
4.6 
6 .3  
September 18 
21 
5 .5  
9 .3  
27 
6.3 
8 . 6  
30 
6.0 
7.6 
Normal 
Thinned 
Late 
Thinned 
----
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Fig. 1 -Number of blooms counted daily in 3-inch spacing of normal- and of late-thinnedlcotton 
Fig. 2 -Number of blooms counted daily in 6-inch spacing of normal- and of late-thinned cotton 
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Fig. 3.-Number of blooms rountcd daily in %inch spacing of normal- and of latr-thinned cotton 
Fig. 4.-Number of blooms counted daily in 12-inch spacing of normal- and of late-thinned cotton 
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i' I 
Fig. 5.-Number of hloorns 
- 
I 
-. 
ily in 15-inch spacing of normal- and of late-thinned cotton 
Fig. 6.-Number of blooms counted daily in 18-inch spacing of normal- and of late-thinned cotton 
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Fig. 7.-Number of blooms counted daily in 21-inch spacing of normal- and of late-thinned cotton 
Fig. 8.-Number of blooms counted daily in 24-inch spacing of normal- and of late-thinned cotton 
I 
. !  
I 
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Fig. 9 . 4  Vumber of blooms counted daily in 27-inch spacing of normal- and of late-thinned cotton 
Fig. 10.-Number of blooms counted daily in 30-inch spacing of normal- and of late-thinned cotton 
- 
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U B Y B E R  O Y  D A I S  I 
Fig. I ].-Number of blooms counted daily in 33-inch spacing of normal- and of late-thinned cotton 
Fig. 12.-Number of blooms counted daily in 36-inch spacing of normal- and of late-thinned cotto n 
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."- 
7ig. 13.-Total number of blooms counted daily in all the spacings of normal- 
and of late-thinned cotton. 
111  he 3- and 6-inch spacings the normal-thinned cotton prodilced 
more blooms cluring the first three weeks of blooming than did the late- 
thinned cotton, but afterwards the latter gainecl a lead which i t  re- 
tained as long as the blooms were count,ed. I n  all the other spacings 
the normal-thinned cotton gave a higher bloom count than did the late- 
thinned cotton. 
A comparison of the total bloom count on all the test rows of the 
tn-o acres shows that the late-thinned cotton produced 29,902blooms 
TI-hile the normal-thinned cotton produced 38,040 blooms, an increase 
of 27.2 per cent. 
Date of First Open Boll 
The first open boll occurred on July 20, 32 days after the first bloom. 
The early opening, together with the character of the opening, indi- 
cated premature opening, which mas probably due to the unusually dry 
season. The date of the first open boll is measured in days from July 
19 for each test plat. The arerage date of first open boll of all six 
re~etitions is giren in Table 11. 
Table 11.-The effect of spacing and time of thinning on the date of first open boll. Measured 
in days from July 19. 
Spacing,Inrhes 
Sormal . . . . . . . . . .  
Late . . . . . . . . . . . . .  
3 
-- 
11.1 
9 . 6  
6 
-- 
8.1 
11.0 
15 
-- 
7 . 3  
10 .1  
9 
- 
8.1 
9 . 1  
12 
- 
9.5 
10 .5  
18 
_- 
7 .8  
13.8 
21 
-- 
1 3 5  
24 
__ 
8 . 7 ' 1 0 . 3  
1 2 . 0  
27 
8 .8  
14.1 
33 
-- 
10.0 
14.1  
30 
9 .0  
13.5 
36 
-- 
10 .0  
13 .5  
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The medium spacings, 9 to 21 inches, in the normal-thinned cotton 
produced the first open boll earlier than the other spacings in either 
the norrrlal- or the late-thilmecl cotton. I n  every spacing, except the 
3-inch, the normal-thinned cotton produced the first open boll e r l i e r  
tiliill  clicl the late-thinnecl cotton. These data indicate that normal- 
thiilned cotton tends to produce open bolls earlier in the medium spac- 
ings, while late-thinned cotton tends to produce bolls earlier in the 
closer spacaings. 
There is $1 rather high correlation between the date of the first 
bloom and the date of the first open boll on all the plats. The coeffi- 
cient of correlation for the entire 144 test rows was .2089&.0977. 
Number of Bolls 
The number of bolls picked on each trst row was counted at  each 
picking. Th(8 average number of bolls picked on each test row j r l  the 
first crop, the top crop, and in  the total crop are given in Table 12. 
Tabrt 12.-The effect of spacing and of time of thinning on the number: of 
bolls produced. 
Spacing, Inches 
Average Number of Bolls P ro~uced  on Test Rows 
-- 
First Crop Top Crop Total Crop 
Normal Late Normal [ Late Normal Late 
Thinned Thinned Thinned Thinned Thinned Thinned 
p-----p--p-p- - 
113 117 58 79 171 196 
119 116 70 69 189 183 
119 105 70 t i  5 189 170 
129 105 72 75 20 1 180 
114 80 72 76 186 156 
112 S 1 8 1 7 1 193 152 
104 74 73 73 ! 77 147 
96 64 6 1 62 157 126 
101 67 67 74 168 141 
99 GO 7 1 64 170 124 
87 62 62 58 149 120 
92 60 71 73 163 133 
I n  the first crop of the normal-thinned cotton the 12-inch spacing 
produced the largest number of bolls, the number diminishing roughly 
as the distance between the plants became greater or less than 12 inches. 
In the first crop of the late-thinned cotton the 3-inch spacing produced 
the largest nu'mber of bolls and in a general way the number of bolls 
decreased as the distance between the plants increased. 
The 18-inch spacing of the normal-thinned cotton procluced the larg- 
est number of bolls in the top crop, the numher in general diminish- 
ing as the distance between the plants became greater or less than IF; 
inches. There seems to be little significant difference in the number 
of bolls produced in the various spacings in  the top crop of the late- 
thinned cotton. 
It is evident that the two dates of thinning induced a different be- 
havior as regards the total number of bolls produced by the cotton 
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plants in the various spacings. If the total number of bolls produced 
by each spacing were to be plotted, the normal-thinned cotton would 
produce a curve with its peak at the 12-inch spacing, while in  the 
late-thinned cotton the peak would occur at  the 3-inch spacing and 
would gradually decrease as the distance between the plants increases. 
The coefficient of correlation between the total number of blooms 
and the total number of bolls in  the first crop for the entire 144 test 
rows is .8875k.0119. The coefficient of correlation is not as high as 
i t  is mhen the total number of blooms counted to September 18 is com- 
pared with the number of bolls picked, it being .6484*.0326. A large 
number of bolls was set after the counting of the blooms had ceased, 
which may partly account for the lower correlation in this case. 
Size of Bolls 
The average weight in grams of 100 well-opened bolls at  the time of 
picking is given for each spacing for the first crop, for the top crop, 
and for the total crop (Table 13). Since there is a difference in num- 
ber and in  size of bolls in the first and top crops, the size of bolls in 
the total crop is not an average of the two crops but is derived by 
dividing the total number of bolls into their total weight. 
Table 13.-Effect of spacing and of time of thinning on size of bolls. 
I I Weight in Grams of 100 Well-opened Rolls of 
Spacing, Inches 
First Crop 
Normal 
Thinned I Thlnned 
Grams 
212 
257 
294 
322 
335 
336 
345 
361 
370 
378 
378 
382 
Grams 
227 
261 
275 
309 
295 
32 1 
325 
335 
330 
34 1 
345 
335 
Top Crop 
Normal Late 
Thinned I Thinned 
Total Crop 
Normal bate 
Thinned I Th~nned 
-- 
The size of bolls in the first crop, in the top crop, and in the total 
crop mas very much the same in the several spacings of the late-thinned 
eottoa. There was a greater difference in the normal-thinned cotton; 
the bolls being somewhat smaller in the wider spacings in the top crop 
as compared with those of the first crop. 
I n  the total crop of both dates of thinning there was an increase in 
the size of bolls as the spacing increased. There mas little difference 
in the size of the boll in the total crop mhen the dates of thinning were 
compared, but in the first crop the normal-thinned cotton had the larger 
bolls, while in the top crop the late-thinned cotton hacl the larger bolls. 
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These differences couizteracted each other in  the size of bolls ill the 
total crop; so there was very little difference shown. 
The holls j~roclucecl by the cotton in this test uTere smaller than usual, 
due to the exceptionally dry season. Cottoll of this strain normally 
procluces bolls ~veighi i~g from 6.50 to 7'00 grams per 100 bolls, or nhouf; 
twice the size of the bolls procluced ill this experiment. 
Shedding 
Data on the a m o ~ ~ n t  of sheclcling are g i ~ e n  in Table 14. There TI 
n consiclerahle amount of shedtling of 110th forms aiicl sniall bolls 
all the plats. This was especially noticealde (luring the n~iclclle of ,Ju 
Table 14.-The effect of spacing and time of thinning on the per cent of blooms 
shed in the first crop. 
The percentage of shedcling of the first crop was calculatecl by clivicl 
ing the total number of blooms countecl to August 1 6  into the tota 
number of bolIs produced in  the first crop, and then multiplying b: 
100. This takes into account the shedding after blooming and no a t  
tempt was made to determine the amo~ui t  of shedding before bloomir 
However, there ~vas  a considerable amouilt of shedcling of squares. 
;\fore 1)looms were proclucecl on the closer-spaced plants and the p( 
centage of sheclding was higher than on the wider spacing. The ]at, 
thinned cotton clicl not procluce as many blooms i11 the meclium to mid( 
spaciilgs and (lid not shed quite as many of the blooms as (lid the nor 
mal-thinnecl cotton. However, tlie greater number of blooms proclucec 
by the normal-thinnecl cotton more than offset the clifference in  t1- 
percentage of sl~edding. This is sho~vn clearly in tlie numl~er of 110 
lxocluced (Table 12 ) .  
Earliness 
3- 
to- 
Spacing,Inches 
Normal. . . . . . . . . 
Late . . . . . . . . . .  . 
The earliness is measurecl i n  this test by the per cent of the firs1 
crop proclucecl i n  the first two pickings. It was ob t~ ined  by clivirling 
the yielcl i n  pouncls of the first two pickings by the total yield il 
pounds of the first crop ancl then multiplying by 100. The results a-- 
given i n  Table 15. These data shorn1 conclusi~ely that  the norms 
3 
-- 
79.8 
80.6 
Table 15.-The effect of spacing and time of khinning on earliness as indicated by per cent 
first crop in the first two pickings. 
18 
-- 
74.5 
71.0 
24 
- 
73.9 
7 2 . 4  
6 
-- 
77.8 
77.0 
21 
- 
73.8 
69.8 
-- 
30 
-- 
73.3 
71.0 
I 
12 
-- 
74.1 
72.1 
27 
- 
73.2 
69.4 
9 
-- 
75.6 
74.5 
15 
- 
73.3 
73.7 
33 
-- 
72.0 
70.3 
9 
-- 
49.0 
37.5 
6 
- 
40.1 
39.4 
: 
- 
3: 
1' 
24 
- 
40.2 
20.4 
Spacing,Inches 
- ------- 
Normal. . . . . . . . . 
Late . . . . . . . . . . . . .  
36 
- 
7 
6 
3 
- 
39 .2  
39.0 
27 
- 
41.2 
20.1 
12 
- 
43.6 
30.3 
15 
-- 
48.2 
26.2 
18 
-- 
47.9 
23.8 
30 
- 
37.1 
18.1 
21 
- 
39.2 
22.1 
33 
- 
35.4 
23.1 
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thiniled cotton proclucecl a larger proportion of the first crop in the 
first two pickings than clid the late-thinnecl cotton. There is not so 
much difference in a comparison of the 3-inch spacings of the two kinds 
of thinning, hut the normal thinning gives a curve with the peak at 
the 15-inch spacing while the late thinning shows a decreasing trend 
from the 3-inch to the 36-inch spacing. 
DATA ON YIELD 
Six pickings were made of the first crop and two of the top crop. 
The first crop was pickecl on August 4, August 11, August 18, 14ugust 
28, September 8, ancl October 2. At each piclting a11 plats were picked 
on the same clay. Due to unfavorable m-eather conclitions ancl shortage 
of labor, each of the two pickings of the top crop was not completecl 
on the same day. At the first picking of the top crop, plats 1 to 26 
were picked on November 15, plats 2"io 60 were picked on November 
25, plats 61 to 132 were pickecl on Xovember 27, and plats 133 to 144 
were picl<ecl on Sovember 28. At the second picking, plats 1 to 48 
Itrere pickecl to December 11, plats 1-9 to 120 were pickecl on Decem- 
ber 12, and plats 121 to 144 were picked on December 21. 
The cotton on each rowT was picked and put in a separate paper bag. 
I t  ~vas carried to the laboratory ailcl weighed as soon as possible. I n  
some cases several clays elapsecl before all the samples were meighed. 
Yield of Test Rows 
The average yielcls of the first crop, of the top crop, and of the total 
crop of the test rows are giren in Table 16. 
Table 16.-Effect of spacing and of time of thinning on yield of seed cotton on test rows. 
I Average Yield Per Acre of Seed Cotton on Test Rows of 
'pacing, Inches 
I First Crop 
Normal Late 1 Thinned I Thinned 
Top Crop 
Thinned I Thinned 
- 
Total Crop 
Normal Late 
Thlnned I Thinned 
Lhs. 
122.1 
156.6 
179.1 
213.1 
198.6 
19fi. 1 
184.1 
177.1 
192.6 
192 . I  
164.6 
179.1 
Lhs. 
13.5.5 
154.1 
148.5 
165.1 
121.5 
1.33 .0  
122 .0  
112 .0  
115.0 
107.5 
107.5 
104.5 
Lbs. 
66.5 
no .o 
92 ..5 
101 .0  
105 . 0  
121 ..5 
108.5 
131 .0 
101 .0  
101 .0  
96 .0  
103.5 
Lhs. 
93.5 
89 .0  
87.5 
112.0 
111 .0 
112.0 
112 .0 
10.5.5 
121 .0  
106.5 
98.5 
129.5 
Lhs. Lbs. 
1 8 8 6  1 229.0 
The highest yields of the first crop of the normal-thinnecl cotton 
were made by the 12-, 15-, ancl 18-inch spacings, and the lowest yields 
vere made 11y the 3- ancl 6-inch spacings. There was consiclerable fluc- 
tuation in the yielcls of the spacings greater than 21 inches. The first 
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crop of the late-thinned cotton yielded more in the 12-inch spacing 
than in any of the other spacings. The 6-, 9-, and 12-inch spacings 
gave the best yields, while the wider spacings gave lower yields, which 
were somewhat inversely proportional to the spacing. The chief dif- 
ferences brought out by a comparison of the yields of the first crop of 
the various spacings of the normal- and of the late-thinned cotton are 
the uniformly lower yields of the late-thinned cotton, the 3-inch spac- 
ing being tlie only exception, and the decided tendency for the late- 
thinned cotton to give its best yields in the closer spacings. 
A top crop is the exception rather than tlie rule in this locality. 
For this reason the yield of the first crop is perhaps a fairer criterion 
of the actual results to be expected in general than are the yields of 
the top crop or of the total crop. The results in the first crop may be 
masked by those of the top crop and the total yield may not be indica- 
tive of results to be expected in  actual farm practice. However, they 
indicate what may be expected where a top crop is producecl. 
The yielcls of the top crop in the normal-thinned cotton show the 
same tendencies as are shown by the first crop, namely, lowest yield in 
the 3- and 6-inch spacings and highest yields centering around the 
IS-inch spacing. However, the higher yielcls seem to be in the spac- 
ings that are a little wider than those giving the higher yields in the 
first crop. The yields of the several spacings of the top crop in the 
late-thinned cotton are radically different from those of the first crop. 
The same general tendency exhibited by the normal-thinned cotton is 
shown, namely, the spacings from 12 to 21 or even 27 inches giving 
the larger yields. With the exception of the 33-inch spacing there is 
not much difference in the yields of the spacings from 12 to 36 inches. 
, The 9 ,  6-, and 3-inch spacings gave the lo~vest yields in the order 
named. There is little difference in the yields of the early- and late- 
thinned cotton in  the top crop. 7T'ha.t little difference there is seems 
to be in  favor of the late thinning. 
The total yield of the normal-thinned cotton gives the same compara- 
tive results as in either the first crop or top crop, which is to be ex- 
pected, as the t~vo  crops show the same tendency. The total yield of 
the late-thinned cotton gives r e s~~ l t s  similar to those of the normal 
thinning with the exception that the closer spacings yield somewhat 
better in comparison with the yields of the wider spacings, than those 
of the normal thinning with the same comparison. I n  every spacing, 
with the exception of the 3-inch, the normal-thinned cotton gave higher 
yields than tlie late-thinned cotton. 
Yield of Plats 
The average yield of the test row and of the two guard rows of the 
various spacings shows the same tendencies in both the normal and the 
late thinning (Table l7 ) ,  as are shown in the total average yield of 
the test plats. In this case the yields show less fluctuation, which is 
to be expected, as a greater number of repetitions are includecl. 
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Table 17.-~ffkct of spacing and of time of thinning on yield of seed cotton on entire plat. 
including the test rows and guard rows. 
INT 
I: 
Spacing, 
Inches 
- 
3 . . . . . . . . . . . . .  
6 . .  . . . . . . . . . . .  
9 . .  . . . . . . . . . . .  
12.. . . . . . . . . . . .  
15.. . . . . . . . . . . .  
18.. . . . . . . . . . . .  
21.. . . . . . . . . . . .  
24.. . . . . . . . . . . .  
27.. . . . . . . . . . . .  
30.. . . . . . . . . . . .  
33.. . . . . . . . . . . .  
36.. . . . . . . . . . . .  
'ERPRETATION OF DATA ON YIELD BY STUDENTS METHOD 
n order to determine the border effect, if any, on each of the two 
guard rows of each plat by comparing their yields with the yield of the 
test row ancl to determine the significance of the difference i n  yield for 
each successive spacing, the significance of the mean difference mas 
calculated by means of Student's method as given by Love and Brun- 
son in volume 16, No. 1 of the Journal of the American Society of 
Agronomy. 
There was wide variation in the yield of the two acres. This, to- 
gether with the fact that only. six repetitions were used, would make 
the probable error of each test so high that the probable error of the 
difference could not be used in determining the significance of the dif- 
ferences in yield. I n  each case the successive spacings were adjacent 
to each other, ancl the difference in soil heterogeneity could not be 
great; so Stuclent's method of determining the probability of the differ- 
ence where the results naturally arrange themselves in  pairs, as in this 
case, mas used. The original data from all of the six repetitions mere 
used in each case. 
Border Effect as Determined by Student's Method 
Average Yield Per Acre of Seed Cotton on 
As already stated, each plat consisted of three rows, the middle row 
being the test row, and the two outside rows being used as guard or 
border rows. The guarcl rows adjacent to plats with successive closer 
spacings were designated as guard A, while the guard rows adjacent 
to plats with successive wider spacings mere designated as guard B. 
If there 'were any differences in yield between guard A and the test 
row, due to border effect, i t  would be expected that the yield of guard 
A would be smaller than the yield of the test row in all cases, with the 
exception of the 3-inch spacing which was adjacent to the 36-inch spac- 
ing. This was found to he true in the 3-inch spacing of the normal- 
Test Rows Guard B Guard A 
Normal 
Thinned 
Lbs. 
188.6 
246.6 
271 .I 
314.1 
303.6 
317.6 
292.6 
368.1 
293.6 
293.1 
260.6 
282.6 
Normal 
Thinned 
------ppp- 
Lbs. 
206.6 
264.1 
287.1 
338.1 
303.6 
328.6 
301.1 
282.6 
266.6 
277.6 
315.6 
250.6 
Normal 
Thinned 
Lbs. 
230.6 
239.6 
267.6 
297.6 
292.1 
309.6 
289.1 
279.1 
276.6 
279.6 
255.1 
299.6 
Late 
Thinned 
Lbs. 
229.0 
243.1 
236.0 
277.1 
232.5 
245.0 
234.0 
217.5 
236.0 
214.0 
206.0 
234.0 
- 
Average of Test 
and Guard Rows 
- 
Late 
Thinned 
Lbs. 
207.1 
243.1 
243.1 
290.1 
244.6 
261.1 
214.1 
241.1 
218.6 
211.1 
237.6 
186.1 
Late 
Thinned 
Lbs. 
289.1 
?33.1 
217.1 
257.1 
233.6 
234.6 
212.1 
211.6 
189.1 
198.6 
176.6 
226.6 
Normal 
Thinned 
Lbs. 
208.6 
250.1 
275.3 
316.6 
299.8 
318.6 
294.3 
276.6 
278.9 
283.4 
276.9 
277.6 
- 
Late 
Thinned 
Lbs. 
241.7 
239.8 
232.1 
274.8 
236.9 
246.9 
220.1 
223.4 
214.6 
207.9 
206.7 
215.6 
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thinned cotton, where the pielcl of guarcl A was significantly higher 
than the yielcl of - the  test row (Table I S ) .  I n  all the other spacings 
there appears to be little or no clifferelice between the yielcl of guard 
A and the yield of the test row, as shown by the oclcls calculated. 
Table 18.-Odds calculated by Student's method showing the significance of t h e  difference in 
yield of Guard A and the test rows of the varlous spaclng of the normal-th~nncd cotton. 
I n  the late-thianecl cotton there appears to be a rather significant 
difference between the yielcl of guarcl A and the yielcl of the test row 
(Table 19.) I n  the 3-inch spacing the yielcl of guard A is significantly 
greater than  the yield of the test row, the oclcls bei-tig 234 to 1 that  the 
clifferelice is significant. TTl~ile the yielcl of the test row is grez~ter 
than tha t  of guarcl A i n  all other spacings, the significance i n  most 
cases is not great. Ho~verer,  the fact that  all the results point in the 
same direction certainly inclica'ces tha t  the clifference is significant. 
Spacing, 1nches 
3 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 5 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 8 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 1 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 7 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 3 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Table 10.-Odds calculated by Student's method showing the significance of the differences in 
yield of Guard A and test row of the various spacings of the late-thinned cotton. 
Greater Yield Smaller Yield 1 Odds I 
Guard A .  . . . . . . . . . . .  
'Test.. . . . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  Test 
Tes t . .  . . . . . . . . . . . . . .  
T e s t . .  . . . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
Guard A . . . . . . . . . . . .  
T e s t . .  . . . . . . . . . . . . . .  
Guard A . . . . . . . . . . . .  
I n  comparing the yielcls of guard R and the test row, any difference 
due to l~orcler effect shoulcl he in  faror of guarcl R, since i t  is adjacent 
to the succeski~rely wider spacing in  all cases except the 36-inch spac- 
ing. There appears to be some border effect i n  the closer spacings of 
the normal-tliiiinecl cotton (Table 20 ) ,  the clifference being in favor of 
gnarcl B, as ~ v a s  expected. However, i n  the spacings above 2-2 inches 
the significant clifferences follnd seem to  haye little relation to border 
T e s t . .  . . . . . . . . . . . . . .  
Guard A .  . . . . . . . . . . .  
Guard A .  . . . . . . . . . . .  
Guard A . . . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Guarcl A . .  . . . . . . . . . .  
T e s t . .  . . . . . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Test . . . . . . . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Test . . . . . . . . . . . . . . . .  
Odds 
234  .O to  1 
1 . 7  to  1 
14.5 to  1  
11 .0  to  1 
1 . 0  to  1 
4 . 0  to 1  
10 .0  to 1  
1 . 5  to  1 
6 0 . 0  to 1 
4 . 0  to  1 
16 .5  to  1  
1.5  to  1 
Spacing, Inches , 
-- 
3 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 1 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
27.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 0 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 3 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
36. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Greater Yield 
Guard A , .  . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
Test.  . . . . . . . . . . . . . . .  
Test.  . . . . . . . . . . . . . . .  
Test.  . . . . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . .  
T e s t . .  . . . . . . . . . . . . . .  
T e s t . .  . . . . . . . . . . . . . .  
Smaller Yield 
Test.  . . . . . . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Guard A , .  . . . . . . . . . .  
Guard A .  . . . . . . . . . . .  
Guard A .  . . . . . . . . . . .  
Guard A .  . . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
Guard A , .  . . . . . . . . . .  
Guard A , .  . . . . . . . . . .  
Guard A . .  . . . . . . . . . .  
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effect with the exception of the 36-inch spacing. I n  this case the yielcl 
of guarcl B shoulil he smaller than the yield of the test row, since i t  
was in competition with a 3-ii1ch-space(l row adjacent to it. The odcls 
of 140 to 1 are certainly significant. 
Tablc 20.-Odds calculated by Studcnt's method .showing t h e  significance of the differences in 
yield of Guard I? and the test row of the various spacings of the normal-thinned cotton. 
Spacing, Inches I Greater Yield ( Smaller Yield 1 Odds 
Guard B . .  . . . . . . . . . . T e s t . .  . . . . . . . . . . . . . . 
Guard B . .  . . . . . . . . . . T e s t . .  . . . . . . . . . . . . . . 
Guard B.  . . . . . . . . . . . Test.  . . . . . . . . . . . . . . . 
Guard R . .  . . . . . . . . . . Tes t . .  . . . . . . . . . . .  . . . 
Guard B . .  . . . . . . . . . . T e s t . .  . . . . . . . . . . . . . . 
Guard B . .  . . . . . . . . . . Tes t . .  . . . . . . . . . . . . . . 
Guard B . .  . . . . . . . . .  . Tes t . .  . . . . . . . . . . . . .  . 
Guard B . .  . . . . . . . . . . Test .  .. . . . . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . Guard B . .  . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . Guard H . .  . . . . . . . . . . 
Guard B . .  . . . . . . . . . . Tes t . .  . . . . . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . Guard R . .  . . . . . . . . . . 
There is little appreciable clifference between the yielcl of guard B 
ancl the ~ielcl of the test row ia  the late-thinned cotton, as shown by 
the oclrls g i ~ e n  in Table 21; for all the spacings- with the exception of 
the 36-inch spacing. Here, as in the normal-thinned cotton, the oclds 
are significant, being 205 to 1. 
Tablc .21.-Odds calculated by Student's method showing significance of t h e  differences in 
yield of Guard B and the test row of the  varlous spacings of the late-th~nned cotton. 
Spacing, Inches 1 Greater Yield I Smaller Yield I Odds 
t. Significance of Differences in Yield Between the Adjacent Spacings as 
Determined by Student's Method 
3 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6 . .  . . . . . . . . . . . . . . . . . . . . . .'. . . . . . 
9 . . . . . . . . . .' . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
qince there was significant border effect on the yield of guard A of 
.,,,I 3-inch spacing ailcl on the yield of guarcl B of the 36-inch spac- 
ing, the yields of these t ~ o  guarcls r e r e  omitted in obtaining the aver- 
age yield of the three roars of each plat for the purpose of calculating 
the sjgilificance of the clifference in pielcl between acljacent spacings. 
Tes t . .  . . . . . . . . . . . . . . 
Guard B .  . . . . . . . . . . . 
Guard B.  . . . . . . . . . . . 
Guard 73. .  . . . . . . . . . . 
Guard B . . . . . . . . : . . .  
Guard H . . . . . . . . . . . .  
Tes t . .  . . . . . . . . . . . . . . 
Guard B . .  . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . 
Test.  . . . . . . . . . . . . . . . 
Guard B . .  . . . . . . . . . . 
T c s t . .  . . . . . . . . . . . . . . 
Guard B .  . . . . . . . . . . . 
Tcst. . . . . . . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . 
Test . . . . . . . . . . . . . . . .  
Test . . . . . . . . . . . . . . . .  
Guard B . .  . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . 
Guard B . .  . . . . . . . . . . 
Guard B.  . . . . . . . . . . . 
Tes t . .  . . . . . . . . . . . . . . 
Guard B . .  . . . . . . . . . . 
24.0 to  1 
1 .O to  1 
3 . 1  to  1 
2.8 to  1 
3 . 5  to  1 
3 . 0  to  1 
5 . 0  to  1 
7 . 5  t o  1 
3 . 1  t o  1 
1.8 to  1 
3 4 . 5  t o  1 
208.0 to  1 
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Table 22.-Odds calculated by  Student's method showing the  significance of the  differences in 
yield of the  test rows of the  varlous spacings of the normal-thinned cotton. 
Greater Yield I Smaller Yield I ' Odds 
6 inch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 jnch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12inch.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18jnch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
21 inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
27inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
27inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
30inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
36inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' 3 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 inch  
9 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15jnch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
21 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
30inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  33inch 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  33inch 
I n  the normal thinning (Table 22), a comparison of the yields of 
the test rows by Student's methocl shows quite conclusively that spac- 
ings closer than 12 inches can be cliscarded as being too close. The 
odds that the yield of the 12-inch spacing is significantly higher than 
the yield of the 9-inch spacing are 28 to 1. Since the 9-inch spacing 
produced a larger yield than the $-inch spacing, and the 6-inch spac- 
ing produced a larger yield than the 3-inch spacing, the above state- 
ment seems justified. The difference in yield of the 12-inch and the 
15-inch spacings and of the 15-inch and the 18-inch spacings appear 
to be of little significance. However, :liere are some differences in 
yield of the 18-inch and of the 21-inch spacings, and of the 21-inch 
and the 24-inch spacings. These results show sthat the spacings from 
I2  to 18 inches gave the highest yields, with less difference in the yields 
of the successively wider spacings than in the successively smaller spac- 
ings. These results are in accord with previous work of this Sta- 
tion. (29) 
Table 23.-Odds calculated by Student's m.ethod showing the  significance of the  differences in 
yield of the  test rows of the  varlous spaclngs of the late-thinned cotton. 
I n  the late thinning a comparison of the yields of the test rows of 
the various spacings by Student's inethod shows the 12-inch spacing to 
be much superior to all the other spacings (Table 23). It is certainly 
significantly greater than the yielcl of any smaller spacing and prob- 
ably greater than the yield of any of the wider spacings. 
Greater Yield 
6 inch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
18 inch..  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
21 inch..  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
27 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
27 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
30 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
36 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Smaller Yield I Odds 
- 
3 inch  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 inch..  . . . . . . . . . . . . . . . .  .. . . . . . . .  
15 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
21 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
24 inch..  . . . . . . . . . . . . . . . . . . . . . . . . . .  
24 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
30 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
33 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
33 inch..  . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 . 5  to  1 
1 .9  to 1 
4999.0 to  1 
55.0  to  1 
2 . 0  to  1 
1 .6  to  1 
2 . 0  to 1 
4 . 0  to  1 
7 .0  to  1 
2.1 to  1 
130.0 to  1 
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Table 24.-Odds calculated by Student's method showin the significance of the differences 
in yield of the plats of the various spacings of t%e normal-th~nned cotton. 
Greater Yield I Smaller Yield 1 Odds 
3 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
6inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  9 inch.. 
15inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l5inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
21 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
24 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
24 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  27 inch.. 
33 inch.. . . . . . . . . . . . . . . . . . . . . . . . . . .  
33inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Table 25.-Odds calculated by Student's method showing the significance of the differences 
in yields of the plats of the various spac~ngs of late-th~nned cotton. 
Greater Yield I Smaller Yield 1 Odds 
JJThere comparisons are made between the average yield of all three 
rows of the plat, in both the normal- and the late-thinned cotton 
(Tables 24 and 2 5 ) ,  the same results as were found .in the comparison 
of the test rows of the various spacings are brought out even more 
forcibly. 
PERCENTAGE OF LINT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 inch. 
6inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 inch. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 inch. 
18inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 inch. 
24inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 inch. 
30inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
%inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
The total amount of seed cotton produced by each test row was placed 
in one sack when weighed after each picking, and the total lot ginned 
together. The seed cotton from the two guard rows of each plat was 
put together and ginned. Due to the small samples in some cases and 
to errors in weighing and loss in  ginning, there mas more fluctuation 
in the percentage of lint than coulcl possibly have been caused by spac- 
ing or time of thinning. Previous work (11, 28) and especially un- 
published data of the Division of Agronomy of the Texas Agricultural 
Experiment Station, has shown that there is little effect on the per- 
centage of lint due to rate or time of thinning, each variety remain- 
ing approximately constant in this respect. The variation in  percent- 
age of lint in this ~vork was high and appeared to be due to chance 
and not to the influence of any of the variables in  the test. The mean 
percentage of lint of the normal-thinnecl cotton was 29.97 and of the 
late-thinned cotton, 30.00. The mean of the two mas 29.99*.15 per 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  3 inch. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  9inch 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  9inch 
. . . . . . . . . . . . . . . . . . . . . . . . . .  15 inch.. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  15 inch.. 
21inch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  21 inch.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  27inch 
. . . . . . . . . . . . . . . . . . . . . . . . . .  30 inch.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  R3inch 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  33inch 
5.5 to 1 
2 . 8  to 1 
370.0 to 1 
10000.0 to 1 
3.0 to 1 
21.0 to 1 
1 . 0  to 1 
4 .0  to 1 
3.0 to 1 
1 .0  to 1 
30.0 to 1 
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cent with a standaril deviation of 2.75k.01 per Cent. The perce ' 
of lint of the entire crop may he talten as 30 per cent, wliich is lo3 
this strain of cotton. 
LENGTH AND GRADE OF LINT 
The length ancl grade of lint of each test row and of the con11 
lint of the two guard ron-s of each plat were determined by thc 
partment of Testile Engineering, Agricultural and ;\lecllanical Cc 
of Texas. There mas little consistent difference in the length o 
lint in the various rates of thinning or in the two clates of thin 
The lint from a large majority of the plats hacl a length of 1 
inches, while a few plats hacl a length of 1 inch, two hacl a length 
15/16 inch, ancl three liacl a length of 14 inches. 
I11 order to be able to clerire some average grade of lint for the 
repetitions of each spacing in both normal ancl late thinning, a vz 
of 1 was giren to the grade mi~ldli11g, 2 to the gracle of strict midcll 
2.5 to a grade of strict n~idclling full, ancl a value of 3 to a gradc 
goocl micldling (Table 26). T~ILIS, if all the lint from the plats of 
3-inch normal-thinnecl cotton hacl a gracle of midclling, its total TF 
woulcl he 6, while the grade of good micldling on all sis repeti 
mould give a ~lalue of IS. Xost of the gracles rangecl from strict 
dling to goocl miclclling, only three plats giring a grade of miclc 
ancl these were all late-thinned plats. 
ing, 
! of 
the 
ilue 
Illege 
f the 
ning. 
1y11e 
. -  " 
Table 26.-Grade of lint as affected by spacing and time of thinning. 
/ Comparative Grade of Lint Produced 
Spacing, Inches 
Test Rows Guard Rows 
In this table the  several grades of lint were assigned values as follows: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Middling 1 
Strict middling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Strict middling full. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 5  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Good middling 3 
There vas a col~sistent clifferelice in the grade of the lint of the 
normal-thinnecl cottoil as comparecl with that of the late-thinned cot- 
ton. This is shosvn in Table '26. I n  no case clicl the late-thinned cot- 
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bull a higher total grade value for the various spacings than that  
of the normal-thinned cottcn. 
SUMMARY AND CONCLUSIONS 
I n  this experiment, conducted in 1925, which mas an  unusually dry 
uear, cotton plants thinnecl late produceel less ~egeta t ive  gromtll than 
plants thinne(1 a t  the normal time. The late-thinned plants hael shorter 
stalks of a smaller diameter than the normal-thinned plants. The time 
of thinning apparently had little effect on the number of nodes. I n  
both elates of thinning there was a graclual increase i n  the height of the 
stalk,.number of nodes, diameter of stalk, and of the numl~er  and length 
of vegetative ancl of fruiting branches as the clistance betv-een the plants 
increasecl, the rate of increase being less for the late-thiimecl plants 
than for the normal-thinnecl plants. 
The normal-thinnecl wide-spacecl cotton made the largest vegetative 
g r o ~ ~ t h .  The advocates of late thinning say that  late thinning will 
cause the clevelopment of more fruiting branches nearer to the ground, 
at  the expense of the vegetative branches. I n  this investigation, con- 
ducted during an unusually clry year, the results show that  there vere  
fewer fruiting branches which mere borne farther from. the grouncl i n  
almost every case, in  spite of the shorter plants of the late-thinned 
cotton. This ~voulcl indicate that  not .only mere the first vegetative 
I~ranches aborted but the lower fruiting branches as well. 
The normal-thinnecl cotton bloonied earlier than the late-thinnecl cot- 
ton. The normal-thinnecl cotton also proilucecl inore blooms in  all of 
the spacings, except the 3-inch and 6-inch spacings, than the late- 
thinnecl cotton. There is nothing in  the bloom count to indicate that  
late thinning promotes earliness. I n  both dates of thinning, the num- 
ber of blooms clecreaserl as the spacing increasecl. 
The clata on the first open boll aflorcl no evidence that  late thinning 
promotes earliness. The ~nedium spacings, 9 to 18 inches, of the aor- 
mal-thinned cotton proeluceil an  earlier crop as measurecl by the per- 
centage of the first crop in  the first two picl;iags. 
The normal-thinnecl cotton produced a larger number of bolls in  each 
spacing except the 3-inch, than dicl the late-thinned cotton. The nor- 
mal-thinner1 cotton produced larger bolls in  the first crop, while the 
late-thinned cotton producer1 larger bolls in the top crop. Late-thinned 
cotton proclucecl a smaller ancl later crop t l ~ a n  normal-thinned cotton. 
The fact that  the late-thinnecl cotton made a better proportionate 
top crop as comparecl with the first crop than clicl the normal-thinned 
cotton, indicates that  i t  TYRS able, in  a measure, to overcome the set- 
hack i t  receiuecl early in the season, due to the competition of plants 
later to he rernole(1. I t  Iaclted, to a coi~siclerable extent, the ability to 
orercome the lead the normal-thinned cotton had gainecl. 
These results in  general s h o ~ r ~ t h e r e  are no a(l\rantages to he gained 
in the late thillning of cotton. If, howe~er ,  cotton must be thinned 
late, throuqh uncontrollable circumstances, the results inclicate that  it 
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would be better to leave more plants to the row than is normally the 
practice. More stunted plants can be left on an acre without crowd- 
ing than can plants which grow normally. 
I n  the nornial-thinned cotton there were more blooms produced by the 
closer-spaced plants, but there was also a greater amount of shedding. 
There was little difference in the number of bolls produced in the 3-, 
6-, and 9-inch spacings. Spacings wider than these produced fewer 
bolls, the number diminishing as the spacing increased. There was a 
steady increase in  the size of the bolls froill the 3- to 36-inch spacing. 
As the yield depends on the number and size of the bolls, there must 
be some point where the diminishing number and the increasing size 
of the bolls will give the largest total yield. This point seems. to be 
somewhere between the 12- and the 21-inch spacings in this test. 
While it is understood that one year's test is not conclusive, a,nd 
that this test mas conclucted under abnormal growing conditions, the 
indications are that cotton should be thinned at the normal time. 
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